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Abstract of JP2001006168 

PROBLEM TO BE SOLVED: To effectively prevent fine iron particles or the like in a chemical 
strengthening treatment liquid from being attached on a glass substrate so as to suppress formation of 
a raised portion which would cause thermal asperity or head crash. SOLUTION: In a fabrication 
method of a glass substrate for an information recording medium comprising the step of chemically 
strengthening the substrate by contacting the glass substrate with a chemical strengthening treatment 
liquid containing a chemical strengthening salt, a chemical strengthening salt, for example, with 
concentrations of Fe and Cr to be detected by an ICP emission analysis method or a fluorescent X-ray 
analysis method are equal to or less than 500 ppb, respectively, is used. 
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m^it^mtmt Lt. i c p^»«faxi*^*x^ 
5 o o P P bisiT-cfcft^a4b**ffiffl-r*ct 

}£XI;iS7tXi£^fr;£IC t fcoT&&£;tl.6Fe, Crd) 

»«*<-t*i-f*i 1 o o p p b WT-efc-g)lb¥^b^^ffi 
IB*«c££i#*£r4»*Jjn E«©*«E»K«:fl! 

;£XI*m^Xiit^ffi ; ;£l- < i:orfiltb^^.i) F e. Cr© 
SJttf-efteh. 2 o P P bWTTfcSMb^StlbtSfcteJS 

ncisftii -r *js i EttantttEatxft js # 
[«*ai4] <bqtanbtt**«i=*«¥S-a-fc***7 

*Titl=J:orft^aHbtt*lc***l*5E*atf*©SifiE 
©Jt*#*r£ff?Ci*fc*f*-4tt#fli1 7iS3©l* 

ft. 

[«*a5] <bqt»<btt*#*-r4<b*5ift«aa*i= 
**7xat**»tt*i** cilery. #7^ifitftf 

B<br*l8S$t?1*«E«»*ffl#5X»tf©«jt* 

frEfc^SMbtti: Lt, r-f * 

JHi*-caijgs*i*. (^5>->) i=nb¥5*fl:tt£ 

— t- -f 9 ;U©a*<. 1 2 0 0 0 Ofll/'gliATtrfe&'lb:*: 

c»*«6] <b*anb**tf*-r*<b*5a<b«fta*ic 
**5xaME£tt«k2Fi** cilery . tf^xftffi^bss 

fktt (sem) -pfilLfctt, 1 g©<b3*3gMb£epic 

1 3mm007<;i5t}iaLfci#. *£g0. 2 fl m 
JU±©/*— t-T ^;U©fiA<. 9 0 0<l/mm2iaTT*fc 



[ff#JS7] flEJffigO. 2jUmfel±©/N°— T^-f^U 
7X»tS©Sii^;i. 

©«*<, 3 0 l/mm2«T t fc4<b^blg* ffiffl t 

set -r astas e ie«©tf $gie»!®<*ffl 
[W*H9] <bijtstfc****-r*<b*aftfflajai= 
anb-rsxss^tflMREtttttttfflif^xatttroaifi* 

«rffift^a<b*4: Lt. <b¥a<btt*ttfeai=J:oTfl- 
«rLfci:£l^ He. 0ifeXI*#^fei:^b^LMb^ 

ib^ z&m r ct^ftt f *« 
[siMio] ft^<btt***-r*ft^a^b«ft3aa 
^5Hb-r*xat*t?««E»»{*ffl*7^a«©«a 

HfTE<b3*5£<bJS£ *«|lc»** 1*^***7 ;u* T?a 
© 7 -r ;u$ ©fe©jf JtA<-5£S^iMT t fcafl^sUb* 
©suit*?*. 

[flf*3l 1 1 ] 0t*& 1 7?>2 1 0 ©l*r*i**-flll=E 

2] fIEW«Ea«f*ffl*^X««[A<. & 

1 75S1 0©^-f^-iII-Ett©'t*$gEfS^*ffl73 7 
XS*S©Mit^;£o 

[«M13] filftT^X^ffltf^XgffiA^ 

? * x ? m #5 x fc c <t 1 1 -s n*gi 1 
2E«©it*E»a#ffl#5x*s©a(jft*a. 

1 4] fft#g 1 7bM i oroivf^-iII-E 
«©1**E»tt(*JH # ^ *««©§!{ it:* ;£IC i^tflb 
*tfc*^^»tt±l='>* < <!: tEfSH * »J*-T * C i: £ 

[»*n 1 5] w*3S 1 nmi o©L^-r^^A^-IllcE 

«£©1t«E«!«i*ffi #5 X*ffi©S!jg*;£|r otfb 
*ifc 5 x »«± i:W<ttWI$ ®/*-r act* 

*#a t -r a &%t < x ^ © $nit^;£„ 
[11*916] -f+>s*«ias«i=*5^»«*»«k 

*-t**ci:lc«fcy . #^x$|5#cp©-f*>i:-r*>x& 
5aa;^*©-< ^- > «!: * >£&«B31f i>X|f *#t;3fe 
^ # 5 X S 0 ° a ©i!iii*;£lC l^ T . 
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3, 5~ 1 oo^-ftifr-mztmom&zffitzTi&z 

fc^Ci &m t r * W*« 1 6 fB«S<D5fc3W X|f„ 
[0001] 

[0 O 0 2] 

t-t x$#ft<&. heist***!*. &fo±\zmnmm<7> 
ii7;us=^Ag*K^;tf^xg;|£;bm^:h.T#fc, l 

m<o ds tf> & \tm tfxn i ~ a < tt o r £ r i » -s . 

[0 0 0 3] C<DJ:-5l-ii*P*SlS)l-fc'5**7XStSI*, 
ttSl^r-f** K^?l=£**;hfc»©«»l-»*.*J: 

ro-s. £fc, #5**««Bi*ttft^:y K©»±W* 

13, *«SlcWttLT»E»ttaHb**3lLTl*S. flfe 
*7XlSf£ltfl*ft< > ttf^y Ktli^v K 

fr*>m%&m (mra? K) i-ft?£u ffiEaestbc: 

[0 0 0 4] 

Visible t oT*i4ft77'f h^bwfctoicsa 

MR^7K^fflW:i^ 7 s -7JI/-7X'< l Jf-f 
— (Therma lAsper i ty) (DfflMfr h itt 

i£A<fc£><!:. C£>S§jgl::MR'N-> K*<g5#£ 5 IttM R 

f=. Biaf I -fx^a®©jst^istt*<fcoT : t»mT r ^ 

X-7<Z>S§5±|::+»— VJU • 7X^iJf-f- 0>ISS<!:fc-i> 

una* zm&mu t'mwtizu t\ m%^< x * k t 

[0005] CCDJ:?!^ te^-f ^-Jf/W Mb&tf^ 
y K^^-vviCDIteihlz,!: -3tt> -y— • TX^M 
5^— <D#g£|ftlJb<»fctolctffimT'rX'7S^cDftl^ 2 ^ I 



tI^^(Z)g|«l;J:Biil-;«£-^T£Tl^-5o ;:<DJ:3fc\ tt 
a^-r x?S®<&i§L^fit£^#£fc#>l=l±Si3©i^¥ 

E»?S«<b*58«T#fci*«K*-t?*Ti**. o*y, 
i^<£. K«jti=wj«Lr*»*±i=Jl*4<#*Lrt^ 

[0 0 0 6] CCDfI<DM^i: LTI*, 0>J*.(S\ 11*0) & 

x»1fi±lz#*Lfctt«8. fl^aUbfflaja* 
-Sftttffc fc* 03/ r -f $ ;nMb*5Hb*Hl}ft+ T* iS 
7^**-hl=(*» Ufc««-C^3S<b«i«*fT 5 <t . lb 
¥»<b*H-<?iB c -S&lbRfS <h , c o>i«t? JofrSttic 
«fcoT**7XS«±(r^A<^@ic#»L.rdbaJ (%j£) 

t. ttft-r-f **affilcO»A<»j***u 15^^-1- > -7* 
/W Mb&tf^y K<7 =? v '>i(DR^ih^, It — ~?)l> • 7 

ofc„ C<D*7/d:m^^^A^"7X*ffilc#»-r4)g 
H$PL<IS2Lfc<tZ5, <b^a<b»aj!i<fT*3*i*ft 
*a<b*l*i©»Hftl=tt«9A<***iT*J U , 4#CHb^& 

lc#^4^-5$*^»A<)±#Ja<]r-fe-S)C<!:!^)<^A^•^fco ^t. 

ic. <b*^<btie«:i=tt. <b*5iftxai=fci^T«M[ffi 
tffrfr-otzo *mmmxit* ^b^atibffla*^*? 

^§ib^?S1bgW©l?fflmic^S^.^^|»l|$|^S l 
7 8 5§) . ^fc, <b*aMbSrt©»H«^6-lb*a<b 
;u$«--(?<bi6a<b«iaj8E*aiaLTi»*-r«ftw*iiB» 

L, BSIcaj^^ffoTl^ (tIPfl 0-1 94786 

Ib^^bMrt (Di? a a ic ^ * -5 ft »* £ K*3rr * ic 
±2ELfc<fe5l^ ft*S«t«aiilE*-3<*ltfl)fl:^fe5lft 

-(b^!i^bxfIirfc^ri*$BfBISJi«^ffl**^xS« 
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zhz. &L&mcmm-e&im?z>o ) 

fc -s ^liasf*^ ^ ssssr Set A^r^ftr I** o c 

©^fttf^xSlfclCfcl^-Ci. 

ffcft-^x^uxJn (cr^) teiio)'*— n-4 ?;ua<# 
£*iTl^<h, ^*>3£&©^**,MSTL*:y, X. ± 
&LfcdlS|5;Wt$rt£;h.£ (0iJx.l*\ ZOTa$&©Sfl»A<;fc 

^jgK-r -s c t iz& ■oxmmottmmbtiu^) ft <t* 

[0007] *&m\t. it¥&itT.mizt$i^xmmm 
tmm a ^ x i~ tt* l r «ffiiEis«<* i= msjs £ a 
is-r /<—■ f- -r ? )v<Dttm& smm^nux * sumse* 

fc, t#lc <b*3Hbiai=*5i*4«'J*fti*t& 

We # -5 titttEftJiKttffl # ^ xSfecoM it^;i <dh« £ 

i**Ett»*iB #9 lt«*e»«i=s« 

fcj6< o r © ft i ^ w a * » Jfi l » 

^■oy/N-f Hb&tf^s/ K^vS'a.flH&.iHp. -9— 
• jx^Uf -f- ©Iftit^jtrtL? •StSStx-r x£ 
©g|£75;£©}itt£Blfl.t-t£o £f=. *«9lf*. 

■So 

[0 0 0 8] 

[«n***-r«>fctf><D*fS:] *3§Bj3#ii, ±&Lfc@ 
W*afi6-T'<<WSEBB**3ttofc«iR, i|/mJUT(« 
xli'o. 2um) (K-fbiS^PX^UX^i;) 
^-efcoTtflSP (&£) imfitt&z ttfib&zttf 
frfr-otz. tit, <b*»<b*ii*i=***i*tt»«a) 
/ N'-^f -r ? ;i/£*«n=»**- 4 1 weft y . 

zrofctolci^b^lb^g^lc^^^^St-^'? PAfflS 
ft#*fr£*T? £#*l=*a&-C*ftc £ z t £Jl^tii L# 

[0 0 0 9] -fftfr*,, *^B^|*lilT05mja«!: LTft 

S o 

[0010] (fltrti ) <b^sanbtt*^*-r*<b^anb 



S*<b*B<b*4lfi**fcMMRK»«tt:ffl#5X»tt 
Ofijft^atlcfeLxr. ttGfl:¥ift1btt£: LT. I CPSg 

C r ODiBS^tl-P+lS OOp p b KT-cfc*fl:¥B*b 
[0011] («A2) «HB<b^anb*t Lt. icp 

;* XI*Si3te X tt#«r& 1= J: o T«ffl $ F 

e , c r ©;S)SA<-?-*i,^ 1 o o p P b lUT-eft-slb^ 
mti&z&m? z> z t &mt -r & flirt 1 EttantttE 

[0 0 12] (flirt 3) IMBfl^Bfcttfc LT. ICP 

e . C r <D;*Jt#*-;*X*'*t 2 0 p p b WTT'fc-SIb^ 
<b*Sttffl1-*Ci*»«fr-5«l*1 E«<D««E» 

[ooi 3] mat a) <b*anb* **»i=*» $i*fc 

3feX|ft»«rSil=«i:or<b^»<b*+l=***t*5c*ai; 

[001 4] («jfts) lb¥9lfl:«*d4r-r«lb¥9ftlb 
s^b^BHb-rftia^frWttffiaattffla'^xatt 

©«3ft*a5l=*JLxr, «TE<b*5i<b*£ LT, 

SO. 2 ju mJa-h©/^— 1"? ;U©*A<. 1 20000 

ffl/ g iaT-c**<b»»b**«fflr* - 1 SWit 

[0015] (i«6) <fc*3ftft:*«**r*<b*3ifl: 
ffiSj^iz ^ xs$ ^jgfii $ ■&« z i i- * y . «7^i 

*?-fft * jfe*iH«^F««t«l (S EM) X-mmLtztZ. 
1 B®1t¥ife1b4l[4>l=#d:4i<&/<— ^vu^ffltSS'h 

*SgO. 2 //m. itgl Smm^ro^-i-^^T'titSLfc 
<t#, *4g0. 2 ju m\ii±0J<— <7 )V<F>%.tf. 90 

o«/mm2jaT-e*4<b*anbtt*«fflr « = t £*# 

« + * « $SEit«*ffl 7J 7 X S«E©S1 it^}£. 
[0 0 16] (flirt 7) tlEltSO. 2^mlil±©/N°- 

T--f^;u©*A<, 5 o on/mm2iaT-eft-s-(b^§iib 
4 Zt &m t ? 6 BttOflffREit J§ 
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[0017] mmmo. zu m &.±(D/<— 

mm-r c <t £4#*sa <k ^ **$§)* 6 mmommmmm^ 

[00 18] («j£9) <b^3SHbi££^*-r*lb^BHb 
&S&ic#7X*&£l£fl4£tf*-<!:lc<j:y „ tf^xft 

^^ibfejilc^oT^WLfct^l^, H€u JEfeXI** 

[0019] (fltrti o) <b^5*ib****-r-6<b^a 

*« £ ib^SiHb-T -5 18 * # t tit #SS B« ftftt* m *7^S 
fccoSJiS^&lcfcUT. grete*5ifl;»**MM=**S 

*JaTfcft*<b¥3S<ba*ttffl**C 
[0 0 2 0] (HlJ$ 11) ffiffc 1 TbM 1 0(D l^iTixfr— 

[00 2 1] m* 1 2) BUiHt*^iBf»j«t*:ffl**^7.* 

[00 22] 3) WKf-f^ffl^XlS 

»ft«taS!^vK (GMRA7K) tmftftttX&m 

So 

[0023] (mmi 4) mtitmmi 0<Dl^■rtlfr- 
\ztm<Dffimmmi*m1i^X&faa)m'&J5mzJ:■^X 
»&;h.fc*r5*»tt-fc(::'>ft< ttiB»Ji*»a-r*c 

[0024] (tiBti 5) «|j*i nm-\ o«)ufw- 
[0025] 6) jitis&tkWimmzii^KU 

3E»«ia*l=tt*3*l4*i:LT» »#«1~3. 5-1 

[0026] ma i 7 ) «re&*#5 *««#«*-t 



[0 0 2 7] 

[ttffi] ±IB«fiRl ~3l=«fe*il<» <b^a<b*t Lt, 
I CP*jte*hWaxi*£*X «fcoT*aiaF:fc 
5Fe, C rO?fflJtA<-t4x-e*l5 O O p p bJUT-Cfc* 

<D**ft«m*##7*»tt^tt»LT±»Lfci!b»* 

»*-r4©*3a*wi=«i«i-e#-B. l^ot. ig^^ 

SlitT^S. Fe, CrffllS^^HSOOppb 

^S^^i:, Ib^&lblflcopgL flgpA^jS^Jh.*^ 
jb<#ttf=»<ft*ifc*,lc* a^cds $-<paspcds®# 
*#<fty, 3=fc* 1. 2H>flwy7'fhTXh 
lcfcit*^AipA , tiS< , -y— • 7^'Jf^-l:J: 
*S£©RMflKDtt***<ft*. ra«©«jft3^6» F 
e. CrCDiSSli, ■Hn^rti 2 5 O p p b felTA**?* L 
<, lOOppbJilT. 20ppbi«lT> lOppbH 
T. 5 p p b 1 p p bJitT. LA \ 

ftfc\ I CP**»ft»«fi*l4, K»4"l=**4i*»«f 

%aa~Jz> X~? (Inductively coupled plasma) |cJ:oT 
SUbHliBL. t#<b^t*M^X^>7 h;nai=fcl+***5ft 
J* * C £ 1= J: o r . ^m»W^ £fi 5 7J;i T-fe 
* ( J I S K O 1 1 6) „ 
[0 0 2 8] ±IB«flE4l=J:*l«. <b^»-(btt*»»f= 

<D;Ii|^P>*tofc&M*Jill::So*l%T. I CPfl53tt»3flt» 

#fatxi*«*x*»#fa!ic«fcor<b*afc*+i=***i 

Aft^fro^M^co/N 0 — ^<-i7;u^^icjg^^-t±, ssm 
«^ I C P*##3te#*r£*T?5E«#*i£fT3 ct 
tEtft*c K*0;ISiS*4tl*. »o*>cojlSG) 

Mft*#*|it*4(DC t ^MilSttCOjgSCDMft 
*«2SIK*4A''&*tf)f>*t* : fc<D-Cfc*. 

[0029] ±iE«i*5i=j:*ttf, mmm cj^x?) 

CD /<—■ f < ^ ;UJifc &**>fc/<— r-W f 

fttv<— -r-f ^/UJt«)a3efl[*<»?>*l. C^.|cSo*^iE 
LL^SrA^tl-C'ifc*. S6I=, 1b¥!ft1bttg1tl::*« 

^**4S0. 2 ju mlil±CO/<— "T-r -^Jl/CDm^ 1 2 o o 
O 0<@/g JJITi LTLN*CDT% it^&itmm&tplZjS 

#*. ftlc, ^5*<bfflajft+«D«/J^ftttt9**^^X 
«-C#*. C-t. if 0. 2 (/mK±t LTO*CD 
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I*. Ztiifc%<D/<i— T*<?Mt. -y— v;u • TX^'Jt- 
-f-*5l#jBC-rCi«0!)»rtl=l4IB»<EL^*S.6*i* 
fc^BMbttU^tlSttSO. 2/imlil± 

^-f ?;k0**< 1 2 o o o off/ g 
1b^^bffiS;&*©^'hft$*t»l|*<;tf 5 xftffi^tt 

« lt±& Lfcifbsis^ < agua>iaA<^ 

<fty, L3^tO»<DK*-^i!ba5a)ffiJSA<*#<<E«ffl 
^7'^ vn. £i£Cf < ft 3(DT'W£ L, < ftl*„ 

mm-* ft*5*<b*i=***i*ttso. 2//miu±a>/N° 

— t- -< <7 ;UCDs# 1 2 0 0 0 Oi/g ££g*.-l>±§$, -lb 

L<ftl\, C*l&tH«©«ji!l 
■T--T ?;MDfil4 8 O O 0<I/gJsTFJ!)<#3: L < , 4 00 

oe/ g iiiTA<$t>ic»SLt^o ib¥ift1btti= 

rcticfco-c. agi5^fi±$-a--S)5t*-^/\°— tt< 
©tt »» * 1* * c t *<-c # * & t? fc *. as . 

Ag|5<DgJgl4, O. O 0 2/mm2jUT*<M*L< s 
O. O O O 3/mm2jUTA<$ blzM^LL^o 
[0 0 3 0] ±ge«fi£6~ 8 l=J:*ll*. <b¥3Mb*fc L 

«*SW«^»*3t*ffl«T-IB«« (SEM) -CSIfSL 
JSffiLfci:*, JKtgO. 2 jum)a±<7?/\°— T--f (i* 

», Xt^UXJ*. -fCOte) ©Stf, 9 0 0i/mm2 

x-r ftfc, 7-f;u^i;tSffi$*i*^ 
teEiiisfc y f < ? ;uSl*7 -r ©sairJSit 

tt-S^— T--T £;Ui(4 1 /2 £ft&fr?>. MO. 2 ju 
4 5 0fl/mm2jaT-C**<b*SaHb**ttffl 
t», *T->UX)t, ©fift<. 9 0 0l/mm2 

*#<&U. 1. 2 tf-f^HD^-f Kt-X h 



tSL XT->UXtf\ -J-Ote) ©»4, 5 0 0<l/mm2 
JJlT, 3 0 0<l/mm2jaT, 1 O O {I/mrr^liTF. 3 
0<!/mm2jilT#!t?£L < . 1 Of/mm2yTA^b 

[0 0 3 1 ] _tiBtSfi£9l::J; *U4. <b5*3Hbtt£l,-c\ 

ftxi***fet ft e»ftLMb^a<b** ttffl-r « c 1 1= * 
•3t. <b¥afb»s»*ro«>jxfttt»**<#5x»«^ 

j*l 5 saft-x* <b^3iHbt&£i±fe 

ft«& fc*»(=, *>[M|3©gJS7!)<* 
#<ft l J, 1. 2 ju-O^CD^-f Kt-X hl= 

t$ii&^&mtfM< , -y— • l^J;-5> 
H±0>K»flF(Dil*t,*< ft^o 
[0 0 3 2] -ksBtSJSl OlC«fc*Ltf, ft^SUb*©** 

Si^b^^^fflf-SC tlct^Ts fl^SMbas**©* 

■^4©*«|jRWI=llll«|-e**. Lfc7ti<or, > 
^/\-f HbXl/'s-v h'^7 7 ->i>^.cD|^jh-V>. -y— • 

T^i.o ±E3>-c;u*©fi05ajKA<-ffi»*«fcyaL^ 
$14, 1b¥9Htxa<DKL 0«*<»ril**i*«l*A«*tt 
l=»<ft«^&til=. CigpcD^$-V>ifba5(7)Sg^7b<^#< 
fty. 1. 2 -<>5 L «<7?-^7-1' Kt-X hlZfclt 

S=Ffi*A<S<, -y— -?)l> • TX^'J^-f-lc«fc-S)f?± 
roi^lb^<D5t^ : tS< ft*„ 

[0033] ±mmmi ucj:*ii4, mann&i o<d 

[0 0 3 4] ±fB«J* 1 2 |-<ttil4\ BflfefilSsBit^tt: 

ffl«7xitt*<, igf-f atmx 7xm -cftii. 

^ K ? 7 v i OKB <k ft -5 ± 2E L f= dbSSA^JiE * *l 
*©*S(|*WI=W1M-C**. Lfcibt, fi77-f>y 

[0 0 3 5] _tta*gfiJt 1 3(C,fctLl4. atftx<f X^ffl** 

7X^ «ft*fifca^^ Kitt**t3-a-rttffl**i*« 

-f — ¥>/n ^ v $® C t JIB t ft * ±ifi L fc 
[0 0 3 6] ±G«A1 4 ic J; 4x14, JtfE48fiE 1 7bS i 
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ttS^xilllfllcfflftJ-Tr^. *RlcDd>ft^Sa a B ft©'lf$EfE 
[0 0 3 7] ±fafl£j&1 5lrj;^.l*\ ±|B*tfiE 1 7iM 1 

ift**i= «fc o r» f>Hfc**7 xs&^ffl i^x i>^(D-e, 

<b¥&<bffla»+<©*'hft«»**W***M**L 
[0 0 3 8] ±|B*gj£l 6-17 \z£*il£* *l->-%& 

mmmz&frti&t&t lx % m&i ~3. 5-1 o©i^ 
r, -<-*zsit&mm<Dffiiz^ -f^x&roa&^teTL 

£&IBtL.. 3at5?®Jtttl<Da£l*%£B9r ■ IkfSL*** 
L<ftl\, jfe^**7Xiip a pi:Lri*. m%.l2* 

-< Aft if*** If ^T/\*-fXffl**7X»*R-V>3t^ 

[0 0 3 9] ftfc, *f6^"C?L^^— T--f^;uci*. $fc 

#^+1-5/^-^ I" £ Jl,$:'Ati\LtztZ%. O. Na,M 
g. A I, Si, CI, F e. Cr ft if tmiH S *tfco 

-f-fi'JI/ (St) AMb^ilHb&a&^T'tf^XS&lrtt 

ST?Jia*5*J»lc«fe-3r#5^*«±lc5a[HI=ft»Li2ifiP 

^-^•y K^7V>i*ie = tWW. ft*>\ tb 

SLASB ($j£) *»j*LTl*4c 
Hfco tot. KSvf^x^cD*!^ 1#l=*b¥3Hb«* 
£:* (DA-t- ? MWr 4 c t 1= 

<totaf!SiaSi<S*iS. ftfc\ r-f ^JH= 

I*. £*l4t,*>5A,<DCfc. BMb&. X^>UXft<t*A<^ 

TI4, Ti. Al, CI, Ce, **7Xn-^A<#^.b4x 
4. 



[0040] **mammi*m*mis?xmsio>*& 

£4#gll<!: L.Tl>i>„ C©J:5lr. «:5*BrtbttBf*l=** 
sit t? ft * fl:*3Wb»3iiji * o < * c 1 * * . l fc 

A<-Dr. <b^as<b«aiei=fci+«c!!ias©«*-v>/<— t- 

*il4\ 9^4 KfX KDttjRI=*^L^r«nE»*»*a 

T*-*£»*MI=:|».it-l?#5. :CT', Bfa<D^7-f 
KWttttt. K»* 1 . 2 u-f >^JilT 

T% t-v K-V'-J'^-v>a.CD^±*A<0%<!:4--5«fe : 5^t# 

[0041] ±iB»«fte*i=*-it^-c. -(b^?S1btgg<* 
3iHb&lc#£;h..S,/'?-^ -f ^7 ;KD*£F^a©*^;Sffilc 

ttt-^s. ^ft\ **wci*<bqe3S!<bJfijanort»* 

^TW«!Sl=|||«LfcKII*ffl^*«>»4JII<, 

tt»*>««ffi»Mtf*i=»i5»*ai$-r/<— x-r 

l r*» <t $ *ifeib¥iftibti.emviitf£ y . $ 

^^fflf-SCi: t-U^^A^SttT-ft-So ^fc, *f£IBt? 
mm ? 4 ^b^^lb^ 14. @$SR6±ffl OSftiftJ £££ ft L * 
C:<!:3t)<^lf*Lt^ ( , Ctll4. @$SI»ihffl(D;S^JlCli/\-- 

< ^£*IT 1^4 <b%^. t>*i.-S)A^-Cft4o 
[0 0 4 2] it¥&it75',£k LTI4. **^X$£^;SS£ 

LTI4. Sfi^^'J^A. M^h'JOA. ft^,^l4-e^ 
^>£;S^ LfcMM*^. Si^* 'J OA. fiftift-j- h 'J 0 
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*l itcmmtt.mu^x&fc. 3fe««e«»i*ffl#5* 

[0043] atic *«Ha>ttsifBi*jitt (»mir-rx 

ttftffi«Mf(*£tiiSL-ci*4. 
[0044] *f§Bjr-i*, -y— • TX^'J-x-T— 

& -5 / <— t -f £ JU= «fc o £ *t -5 CiSPA^fiE $ *Uc 
<<, <fe yBt^u^^-c-y— • TX^'j-x-r— 

K 5> -v a. £l»jit fl^fr'ff^^ftfcaMD 
■C. flfliLtf. 1. 2//i , >^JilT<tt^ofc1S->'7-f K/n 

-So -y— • TX^ijf -r — cDflHi: 

[0045] msivi»»mt. a*, ursowfi*. a 
[oo4 6] m%mmmzisifz,Ttm\t. mvtmiz 

[0 0 4 7] TtfeJl (v-KI^tt) iLtl*, 00*. 
Ii\ C r „ M o , T a , T i , W, V , B , AL N i 

»i*Jia>»*i::ii. «ftftttG]±*<&«j£fre>c r*<* 

^PC r£*-C**C£atB*H.\, TttiJil**li 

tttiafer. ra-xi*jiaa)ii*w«iLfca»ji«jftfc 

■T-SCli: tT?^*. #lJjll£s Cr/Cr. Cr/CrM 
o , Cr/CrV, NiAI/Cr, Ni AI/CrM 
o. NIAI/Cr VH<0^ST*iJl^A<^lf 
[0 0 4 8] l»miB^J*»ICjDlt4{»ttlgfl)»*4tt^I= 

[0 0 4 9] mVZmt LTI*. «AK, C o Z±tiLftt 
tSCoPt, CoCr, CoN i, CoNiCr, C 
oCrTa. CoPtCr. CoN i Pt^>, CoN i 
CrPt, CoNiCrTa. CoCrPtTa. Co 
CrPtB, CoCrPtSi O U £*(D«te jMM<#*lf 



$>H&o «SttHI*. Bt9UH$l^«ttn (flx.fi. Cr, 
CrMo. CrVttkl T-#8I LT / -f Xtf>1gM£ B -a 
tz&mffi!& (mz.lt. Co P t C r/C r Mo/Co P 
tCr, CoCrPtTa/CrMo/CoCrPtT 

[0 0 5 0] «fi»fita^-y K (MR ^5/ K) Xli*§!> 
MtftSftS^-yK (GMRa^K) #j£<Dttt±Ji£: LT 
I*. C o Y . S i , %i±m7tm. H f . G 

e. Sn, Z n3^&a«**l*^««S5c*. -Xtt^*l6 

[005 1] {81411 <h -he©te, 7i7 

f hS. tt-*±fli3R-\?>. S i 02. BN«t^66i* 
JittliM+IC Fe, Co. FeCo, CoNiPt H<DfiB 

*fc» stem*, nssu a*as<DL^*i<DE« 
[0052] MUL&mmmz&Hz&mmimizMfBiZ 

fig: I*. 

[0 0 5 3] %Wimt LTI*, flx.l*\ CrI, C r £ 

utiji* 1 1 * i= -f > ^ -r n° v $ mw.x mm l r 

(S i 02)Bt*»jaLTt«tl^ 

[0 0 5 4] ttftGMJ§{ti=&if «fl»fflittl=MIHd 

[0055] fl^Mit, ffljtii. &fcmmftix'$>z>/s- 

T'dptK'Jx— (pfpe) S^bt^'S^iS 
[0 0 5 6] 

[0057] mmm -\ sjs&mm i 
(i ) juryxii 

Jtltn«l^W-V : E> KS«T*«NIMDXLT. iSS 9 6 
mm*, H$1. 5mml:«Lt:. ^<DWjS. 
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tf. S i 02$ 57~74% s ZnO2^0~2. 8%, 
AI203£3~15%, Li02£7~16%, Na20 

X (.mUli. =e>V%B.^X. S i02:6 7. 0%, Zn 
02: 1 . 0%, A I 203: 9. 0%, L i 02: 12. 0 
%, Na20: 10. 0 %£ ±Jifc#fc LTttt £><b^ 

[0 0 5 8] 3fclC, ±E«5J:y tttJtrott^L^-f-V 
<fey. *7Xl«Slro8ffiffi*$Rmax (JISB 

0601 t?a'JS) tiod m«jKi=tt±if fc. ^ir. n 

® « 0) e 5 $ ffl I* T A* 5 X * *R CD * * U # I = 7L £ M I f -5 
title. ^J§«ffitffifflLTtttI£9 5mm0<>: L*: 

a. M-nassst/i*ijg®icF^cDffi^yjtipx$»£Lfco 

CCDi:^C0**7XSffiiM®(DSSi|fi$l*s RmaxT'4 
[0 0 5 9] (2) IS 

JS£#4 0 0, #1 0 0 0 tg^t 2|Elffofc„ PL < 
I*. liCtolC, iftJt#4 O 0W7^5tBfi5fflL\ ffi 
IL| 1 0 0 k gflJSI^iSSLT. rtlE^Ttfl-fE^fT 
$@is4l*4^i:i:J:oT. *A"J TrtlrilXjtf Lfc*> ^ 
XttlSCD|55®£®ffiJt 0~ 1 jU m. S®$§£ (Rma 
x) 6^mfIJtlr5-V f>^*Lfc, I x T? , T;U5t-5S 

*acoi4s$#i oooicfK.T77t°>5'jm\ a® 

ffl£ (Rmax) 2 jt/mflgt Lf; 0 -tSH0>»l+flPX£ 

[0060] ( 3 ) SiiiijllOXXg 

73^XS1SC03ffiffiCJ5*Sffl$$, RmaxT'lHrru R 
aT'O. 3 /imfIJtle$ffgL7=o ±te4SE^S*aX$$« 

[006 1] (4) S-Sfflg 

jjeic, m-w@xfi$tsLfco cam-waxm*. _t 

i* Lf=»»l*X«-C»B L fc*X-*>S*©|*** 1 M «»: 

HC 1 5 : Xtf— K77AaS) JUTCDSfS^ 
f*T*-WHXS*S«SLfc. 
: Klb-fe 

^ J[ : 300g/cm2(L = 238kg) 
ffiSB#fg :15» 
E&£g : 3 0 urn 
TSSg®$EgJt : 4 O r pm 



±S^@$£gx : 3 5 r pm 
rt^7@$E§t : 1 4 r pm 
*t4r7!lD$E8l : 2 9 r p m 

±IBm-WSXfI^$IAfc**7XSt5$, «t>tt8fe*h M 

*$7K, i pa (-f vrfp t?;ur;up — ;u) . i pa 
[0 0 6 2] (5) fzfglS 

(tK'J^-v^x : x 
e-K7rAtl«) l=»5LT\ JSxPBxgfcSBKL 

5 5*. R££fi£5jUm,t: LfcCirJilfH*. JS-fllg 

tmmtLtzo ±E*xwjsx«*»*.fc#^x*« 

t. <fte»JW, «t>teafc«. MtK. «*. I PA Wv^ 
□ bf;UT;U3-;U) . IPA (ftJM£M) <D=&53fe;^«l- 

[0 0 6 3] (6) 1t¥!Mttta>4L*&tf#*fx8 
*l=. *«l=«AL/Hb^B<btt©J]M*T?**ffl»a 'J 
9A, m^i- h 'J 9A(D#gfi|S (P7H -95 
£1$L. P-v h*c*©J:3l=LTI&B*fls«L-fc. 
*r. lb^&1bJ££**l^£;h.3/\°-7 i .f ?;u£R$£L 

■c. +»j=»jwt**ifcffliiA anti-'j^A 

OHfiS-t+i-f+iftKLfc (*16«1) . >ft3Mbl*. « 
Hto 'J h 'J ^A*-e*t-F*iffl«!*lz38»* 

-eaiBLrffofc. Sfc. 

«fr & lllx L fcf= l+C7>H & ;ftft<bffiJi£<tfc $ *LT 1*0:1* 
58i£77 'J9A, h V ^©BttS-tfl-eMMlL. 

tz (ftttMD . C^.t,(7)5«^7J'J r 7Ai:5W®7-h';'7 
AlC^ft-fft^gMx-S F e. CrH^ICPM 

^a<b**i=i4«^<t/<— f--r ^^*<#ttr**<» 

©/<—• r-f -7^ (SSMSh x^vUXK-^t*) ir!f#|r^e 
to, ttffltS, ! S*li4T*7X«tL<li7'7^f7^ 

[0064] ®+»i=a»<b**ifcK» (His^j i ) t 
^mmit^hxi^mm (jtitMi) 7i % ?> . inss* 
<)OAt. mm-t- hu^A^-t^^-SBisisL. 1 1 

*ifc»as. «*<bffla**tf=PT fe (iK'jf h79 

yU^-DX^LV) ^>>^L>7<;U^- (S'M*ffi«t 
g : O. 2//m) $fflL^riltiSL7=„ CCD>>7»L>7 

-<;u^-*i7K (113 :MH) 2ml $#t;K7K;t 

a kh. yvitfrmm. c*i6<oa»<t 

i#t.tlfc^7K;t;glCiSii67K$AP^, 5 Om I leg 
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[0 0 6 5] ©»*Tiri*i c P#§ft#5fctt#ng« (-b-f 

zi-mT-XH (ft) ttSJ : S P S - 1 2 0 0 V R) £JB 
l^fco *"f, FeiCrCOUT. ffiltSEfcKD 4 <*itf>jg 



[0 0 6 6] 
[Si] 











BG 


t-K 




8# 


RF 








ppb 


nn 


SIE 








A' 7- 




Fe 


40g/50ml 


5 .50 


259.940 


0/0 


P 


laec 


3 


1.8 


11.6 


C r 




500,5000 


267.716 




D 






kW 


mm 



[0069] mjzmmitmmm i-t?i*5oo P pbiy 
t> tmmi -eras o o p p brnx-to-otzo ^ommz 

S2lcjF"To ft*>\ P-v Mli)<Dl£fco#A<?ME-r3Ci: 

[0 O 7 O] 
[*2] 





KN03 


NaNOS 


Fe 


Cr 


Fe 


C r 




18.9 


1.8 


4.1 


0.5 




566.9 


45.5 


577.2 


39.4 



[oo6 7] <3>±fBOm#^*ifciit*4£fflLv ±ssi c aiafc. ute. m&mmfr t>mm%.^<»WimzT 

Pfl3t»3t»«fgMI-cfcoT. ±KtnCM1&k1PG. fBCDmiiC (1) frbjUSbtz. 

Ttmo-S.m.^'iT-otzo ± IB© "C # £> fc#iS$!g fr£> £'l [0 0 6 8] 

[ppb] =1 CPMJgfll [mg/ I ] x i o9 [ P P b] x 
[ml] /1 000 [ml/l] [m g] ••• ( 1 ) 

fc*ibfflniBtoe>*ifc**ofcj&«, tb$£0iJ 1 T?l*-9— 

[0073] (8) mn?-<*<?mm^m 

t, N i A I (N i :50at%. A I : 5 O a t %) 
to V— KH (^J?4 0 nm) . C r Mo (Cr:94a 
t Mo : 6 a t %) TtfjJf (ASJ52 5 n m) . Co 
CrPtTa (Co:75at%, C r : 1 7 a t %, 
P t : 5 a t %. T a : 3 a t %) $H4Jf iWM-2. 7 n 

m) s ^m\t-h—^mm (in onm) &m#.m 

'J X— T-ji/^&te-SjftffaJtSUB (illnm) £ff$J?£ 

[007 4] (WW »&ftfctt*-7 f .f*$l=Ol\T?' 

: 1. 2 u -i Jgit : 

8m/s) (1 5 0 0ft) £HJSLfc<!: HSS15"J1 

r*i*, t^h (^-> KA^m^^x^ss^^ic^-r 

• TX^'J'f CDJli IS <t "x-f £;UcJ;o 

£7=„ *fc. KtX h*|S*fc*3IBS«a>ttStx 

^x5l:our> «««a;a!^-y K"CW*feK«*ff ofc 
ttSfcD-9->^u (5 0 01*) (D±gi^lc-^L^r-y— v 

ofc. 

[0075] tt&m 1 Ti*»»ib*<<f **vci^fciMb¥ 
&ib£ &<&m l . <b¥3<b«a9;& £ n o c t Km i*si 

I*. lb3*5iHbi&l-#**l$ Fe, C r (Di&mt 5 0 0 p 



(#&: PPb) 

[0071] (7) fcajtSitexS 
±fB (6) (OiSt?»«r**ji.fc<b*^btt*fflt\ 58 

K±)'J'7Ai:^^^-h l J'7A^^*l-?*L6 0%. 4 0% 

(#t+7 3. 5k g ) 4b¥3<b*k9» 
^ttfcc »&*tfc<bi|t5t<b4ttaj«*<b*5Hbjias»-c4 
o o°cirinHftL. 3 o o'ciz^mztitzTt/iftmJi-toJS^ 

ic. ^xa«(D*®±{*AMb^5i<b$*L-5J:3l=-r* 

v-izi&MLtzftmv'iT^tz. zo)&o\z, it^&itm 
f^tx hj^a-y <b*a<b«iaja* 

to± h 'J^A-ftX * 'J ^JW *i-eha«2F 

+LfcE^fB*JS<DJ?;$l*. Ifol 0 0-2 0 O /imT'fco 
tzo ±.U^mt%miLtz1i '^XStS^-, 2 0°C<D7K« 
lcSSLXm^L|iJ1 0»IH«M*Lfc. ±iBft;^$^^. 

fc73^x»«i^, tt4o«ci=»»Lfctti*ic»aiu 

[0 0 7 2] ±fB<DX*M£$5 Ttfb+Lfc^J^xSlSCDS 
®*l$Rali0. 5~ 1 n m-Cfcofco *fc. CCD 7: 5 
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Jt*<*£<. 1. 2H>^^-fKf^h (5 0 

oow icfcit^^a^i*i o%ts<. s^r 

It (5 0 0*30 Zftitz&V— • TX'tUf-f- IZ 
[0 0 7 6] jjfiSffU 2-5 

; KNO3 : 3. 4 ppb 

N a N O3 : 3. 3 ppb 
3US0>]3 ; KNO3 : 74. 2 ppb 

N a NO3 : 13.0 ppb 
HSE#iJ4 ; KNO3 : 195.5 ppb 

N a NO3 : 36.2 ppb 
HSS0IJ5 ; KNO3 : 478.2 ppb 

N a N 03 : 87. 9 ppb 

m *>Htz a=3 x»«coa® * l fc t c 

BatJEcsflaniBtofetLtE^ofc**, fl^aub** (k 

N03, N a N O3) 1-^**1 -6 F e -<PC r ©fiA<0 < & 
U O«B0)»$l*Jt««1fl)i!!i«f<0W*J:y'h*<» » 
[0 0 7 7] glfiSffij 6 

T*x$*fwu mmnrnffiZiT-otza hit. Km* 

@*Xfc1WMfcSt3£Jg£;»J£U #*7c*©|5lS$?^ 
, -flsa*i^x$S(7)AS^Jti*3 0° -9 0° ff 

Ml= SfttfA < . Altft * G8*ft 01/4-1/28S 

3tXjS»Urga ( m) f^/XttS: TREX61 
0) «Sftfr6»TI=jS-r. 
$-^h:$V^fl/ (W) ht* 

»*«a 

&i±S§§ : S i (Li) S S D 

HHSi : R£ 

: 3 0 k V 
H3K : 2 0 0mA 

Si|SB#fH : 5 0 0 s e c 
XmfkfS. : 0. 0 5° 

£t\ FetC rlCOL^. jRSBt»iro4^a);aJSa)}S 



ale ^<D*sss[jaair*5L^r. Fe. cr©MiiL 
e . crciii, njfi^iji &nt*<D3fC2rft-cfTofe. 

(Fe), 0. 5 ppb ( C r ) 

(Fe) , 0. 8 ppb (C r ) 

(Fe) . 12. 5 ppb (C r) 

(Fe) . 3. 3 ppb (C r) 

(F e) . 10. 3 ppb ( C r ) 

( F e ) . 5. 7 ppb ( C r ) 

( F e ) , 22. 6 ppb ( C r ) 

(Fe) , 45. 5 ppb ( C r ) 

IC-*X«£JH*tU Fe, C rO@^Xfg(D§iS^ai| 

ftffittST-feottiu. *r=, Wttin;ft«Lfc+ 
#f=*»1t£fefeKf(fr&. 5SK*'Jt7At. h 
y^£-**l**l-»»BL» 1 1 0°CT?-S^W±^ 
*£$1±fc&. «2 0 0g$Sibfc. c©K»*att* 

i=*ii+*aiatt*t isish cs«g»!&<»&:h.fc. *=fc* 

L. I CPS6Jfe#*r&«fcye**«ft<, L**«JHI=# 

Tt^-f K*ft-¥\ -y— v;u • j^ijf^- ic^a 
[0078] nmm7Riti±mm2 

[0 0 7 9] ©<t¥B<btt«pl::l*«*fc/<--T-r f JU*« 
5?ffi-T-5A<. {4»r*tH8*36<ffll|-e*(ia<DfliHttt4 
r-f (»», x^f >bx*fci*) l=W 

^ — £ c *i b (D/ <— 7- <f 0 )\>0)§t&. % 

I^T-iS367K^^fflLT;5fe;f LTfc<„ /<-fTJHKI*. 



(12) 



2 0 0 1-6168 



P. 2Bft»L. ft l^-f. *<D 

l-ttlf. %<J)%[ZZ> 4 itfrV— (I§13m m> 

■P. /W7JHS©*$6<ttC. t5S*^l«De> 
;u$f|*. RffSfl)*e7K-Cfi<-rf Co -<db#. 7 -r 
-»l-ttC. ft;$&tf>;SSI*. Wl>4'<>3 7 
-§>„ Hi l=*-*-«fc3l::. i5fe;"#>L/=:7-f ;u**,iu-$f A<t B 

t s i§1 3 mm, ftftgfi/httSO. 2 J/mftfl©.* > 

^u^^-cyu-S! i fc-tz-y h-T^o -?-0>KL :7-r;u$*;u 

y A t B (7) Pel & j£ A< ;1 *l t » J: a I - L o y * $r £ 
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